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(54) NON-AQUEOUS ELECTROLYTE. METHOD OF PRODUCING NON- AQUEOUS 
ELECTROLYTE AND NON-AQUEOUS ELECTROLYTE LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-aqueous 
lithium secondary battery having high safety and 
sufficient-level battery performance. 
SOLUTION: The non-aqueous electrolyte lithium 
secondary battery containing lithium salt uses a non- 
aqueous electrolyte as an electrolyte containing, 
dominantly, cold fused salt as a main constitutional 
component having imidazolium cation where the 
percentage content of the component to be vaporized 
and decomposed or carbonized at less than 300° C is 
less than 3%. 
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JP 2002-110231 (Partial Translation) 

"Non-aqueous electrolyte , method of producing non- 
aqueous electrolyte and non-aqueous electrolyte secondary 
battery" 

[Claim 1] A non-aqueous electrolyte containing at 
least a lithium salt, comprising: 

a room temperature molten salt having imidazoliuin 
cation having a skeleton as shown by the chemical formula (I) 
as a main constituent: 

[Chemical Formula 1] 



(Rl, R2: C n H 2n +i/ n=l to 6 
R3: H or C n H 2n+ i, n=l to 6) 

wherein a content ratio of a component to be 
vaporized and decomposed or carbonized at less than 300 °C is 
less than 3%. 

[Claim 2] The non-aqueous electrolyte in accordance 
with claim 1, wherein the room temperature molten salt and the 
lithium salt include an anion selected from BF 4 ~, PF 6 ~, C10 4 ~, 
CF3SO3", N(CF 3 S0 2 ) 2 ", N(C 2 F 5 S0 2 )2", N (CF 3 S0 2 ) (C 4 F 9 S0 2 ) C(CF 3 S0 2 ) 3 " 
and C(C 2 F 5 S0 2 ) 3 ". 



[0044] 

(Comparative Example 2) 

A non-aqueous electrolyte was obtained in the same 
manner as in Example 1 except for performing an anion exchange 
step in the following manner. This is referred to as a 
comparative electrolyte d. 

(1) Reaction step 

34 8 g of EMIBr synthesized in an alkyl group addition 
step was dissolved and dispersed in 2000 ml of acetone and 207 
g of ammonium tetraf luoroborate was added thereto. After this 
was stirred for 2 days at room temperature in an airtight 
state, a deposit was filtered and removed, and a filtrate was 
condensed with a rotary evaporator. 

(2) Liquid separation step 

A liquid obtained by condensation was washed by 
separating with 2-propanol, and after being condensed again 
with the rotary evaporator, this was decompression dried for 8 
hours at 80 °C. Thereby, 328 g of l-ethyl-3-methyl imidazolium 
tetraf luoroborate (EMIBF 4 ) as an end product was obtained. The 
obtained EMIBF4 was a light-brown liquid. 

[0051] 

[Non-aqueous electrolyte lithium secondary battery] 
(Example 3) 

FIG. 3 is a sectional view of a non-aqueous 
electrolyte lithium secondary battery according to the present 



invention. This non-aqueous electrolyte lithium secondary 
battery is constituted by an electrode group 4 comprising a 
positive electrode 1, a negative electrode 2 and a separator 3, 
a non-aqueous electrolyte , and a metal-resin composite film 6. 
The positive electrode 1 is constituted such that a positive 
electrode mixture 11 is applied onto a surface of a positive 
electrode current collector 12, and the negative electrode 2 
is constituted such that a negative electrode mixture 21 is 
applied onto a surface of a negative electrode current 
collector 22 . The non-aqueous electrolyte is contained in the 
electrode group 4 . The metal-resin composite film 6 covers 
the electrode group 4, and all sides thereof are thermally 
fused thereby to seal the electrode group 4 . 
[0052] 

Next, a method for producing the non-aqueous 
electrolyte lithium secondary battery having the above- 
mentioned constitution will be described. The positive 
electrode 1 was obtained in the following manner. LiCo0 2 as a 
positive electrode active material and acetylene black as a 
conductive agent were mixed, and further a solution of 
polyvinylidene fluoride in N-methyl-2-pyrrolidone as a binder 
was mixed therewith. This mixture was applied onto a surface 
of the positive electrode current collector 12 made of an 
aluminum foil, and subsequently dried and pressed such that 
the mixture has a thickness of 0.1 mm. In this manner, the 
positive electrode 1 in which the positive electrode mixture 



11 was applied onto the positive electrode current collector 

12 was obtained. 
[0053] 

The negative electrode 2 was obtained in the 
following manner. Li 4 /3Ti5/30 4 as a negative electrode active 
material and ketjen black as a conductive agent were mixed, 
and further a solution of polyvinylidene fluoride in N-methyl- 
2-pyrrolidone as a binder was mixed therewith. This mixture 
was applied onto a surface of the negative electrode current 
collector 22 made of an aluminum foil, and subsequently dried 
and pressed such that the mixture has a thickness of 0.1 mm. 
In this manner, the negative electrode 2 in which the negative 
electrode mixture 21 was applied onto the negative electrode 
current collector 22 was obtained. 
[0054] 

The electrode group 4 was constructed by laminating 
the negative electrode 2, the separator 3 and the positive 
electrode 1 such that the positive electrode active material 
11 and the negative electrode active material 21 face each 
other, and the separator 3 made of a polyethylene microporous 
film was disposed therebetween. 
[0055] 

The non-aqueous electrolyte was obtained in the same 
manner as in Example 1. That is, a non-aqueous electrolyte of 
the present invention was used. 
[0056] 



Then, the non-aqueous electrolyte was made to be 
contained in the electrode group 4 by immersing the electrode 
group 4 in the non-aqueous electrolyte. 
[0057] 

The battery obtained in this manner is referred to as 
a battery A of the present invention. The designed capacity 
of the battery A of the present invention is 10 mAh. 
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